Caspase-2 permeabilizes the outer mitochondrial membrane and disrupts the binding of cytochrome c to anionic phospholipids.
Caspases are cysteine proteases that play a central role in the execution of apoptosis. Recent evidence indicates that caspase-2 is activated early in response to genotoxic stress and can function as an upstream modulator of the mitochondrial apoptotic pathway. In particular, we have shown previously that fully processed caspase-2 can permeabilize the outer mitochondrial membrane and cause cytochrome c and Smac/DIABLO release from these organelles. Using permeabilized cells, isolated mitochondria, and protein-free liposomes, we now report that this effect is direct and depends neither on the presence or cleavage of other proteins nor on a specific phospholipid composition of the liposomal membrane. Interestingly, caspase-2 was also shown to disrupt the interaction of cytochrome c with anionic phospholipids, notably cardiolipin, and thereby enhance the release of the hemoprotein caused by treatment of mitochondria with digitonin or the proapoptotic protein Bax. Combined, our data suggest that caspase-2 possesses an unparalleled ability to engage the mitochondrial apoptotic pathway by permeabilizing the outer mitochondrial membrane and/or by breaching the association of cytochrome c with the inner mitochondrial membrane.